Panton-Valentine leukocidin (PVL) is associated with staphylococcal skin and pulmonary infections. Community dissemination of PVL-producing Staphylococcus aureus strains constitutes a public health concern. Family transmission and spread of community-acquired leukocidin-positive methicillin-susceptible S. aureus ST152 isolates associated with severe clinical symptoms are herein described. Remarkably, ST152 isolates usually are methicillin resistant.
From July 2003 to December 2004, nine patients, members of a family and their relatives, had 20 episodes of skin infections, including abscesses in different body areas, bursitis, cellulitis, folliculitis, and furuncles. There was not any predisposed factor for soft tissue infection in the studied sample.
Twenty-three cultures were performed at the Microbiology Department of the hospital, and three different Staphylococcus aureus strains were recovered from different clinical samples from patients (Table 1) . Treatment measurements for methicillin-resistant S. aureus (MRSA) infections in hospitals were immediately implemented (13) . Two of these three strains were isolated on repeated occasions, while the third one was isolated only once. The three strains had the same antibiotic resistance profile; they were resistant to penicillin (penicillinresistant S. aureus [PRSA] ) and susceptible to clindamycin, ciprofloxacin, erythromycin, gentamicin, mupirocin, oxacillin, trimethoprim-sulfamethoxazole, rifampin, teicoplanin, and vancomycin. Molecular characterization of these PRSA strains signaled a remarkable association of community-acquired (CA) leukocidin-positive methicillin-susceptible S. aureus (MSSA) ST152 isolates with familial furunculosis.
The nine patients were treated with systemic and topical antibiotherapy. Systemic antibiosis was used but the antibiotic and the treatment schedule changed depending on the patients' lesions. In cases of abscesses, 7 days of treatment with oral amoxicillin-clavulanic or cloxacillin was undergone. In cases of folliculitis, cellulitis, or bursitis, 3 days of intravenous (i.v.) amoxicillin-clavulanic, cloxacillin, or erythromycin treatment was administered. Some of them also needed surgical incisions and drainage. After the patients had been provided with information and teaching, all members of the family and relatives who were infected by Ն1 PRSA strain were prescribed with nasal mupirocin treatment twice a day and chlorhexidine showers once a day for 5 days. Moreover, the simultaneous use of alcohol-based hand rubs for the same people, plus all their relatives, was implemented. These measures were repeated each time that a member of this studied population became infected by PRSA. After application of these measures, there was satisfactory outcome of the episodes. Nevertheless, 1 year after the burst was thought to be solved, a new case of skin infection was detected in one son, who presented furuncle in the nape, infected by a Panton-Valentine leukocidin (PVL)-positive PRSA strain. He received antimicrobial therapy described above in case of abscesses and additionally with nasal mupirocin and chlorhexidine showers for 5 days. All other family members were then treated for 2 weeks with oral cloxacillin and for 1 month with nasal mupirocin, yielding satisfactory outcome.
Molecular analyses.
Methicillin susceptibility was ensured by PCR testing of the methicillin-resistant gene mecA (17) . PRSA isolates were typed by pulsed-field gel electrophoresis (PFGE) after SmaI digestion and by multiple-locus variablenumber tandem repeat analysis (MLVA) (18, 20) . PFGE permitted the establishment of the clonal relationship among isolates. MLVA confirmed the results obtained by PFGE. Later, multilocus sequence typing (MLST) was applied for the unambiguous assessment of the evolutionary relatedness between isolates (18) . Moreover, all isolates were analyzed by PCR to detect genetic sequences encoding enterotoxins; exfoliative toxins; alpha-, beta-, gamma-, and delta-hemolysins; LukELukD leukotoxins; PVL; and different adhesins as collagen, elastin, and laminin, as well as fibrinogen and fibronectin binding factors (2, 10, 14, 15) . The correct assignment of the amplicons was verified by sequencing.
Nine people were screened and were all colonized with S. aureus. None harbored MRSA. The nine colonized people carried PRSA. The results of PFGE and MLVA for eight patients are shown in Fig. 1 . PFGE patterns showed that 15 isolates belonged to PFGE type A, six to PFGE type B, and one to the sporadic type C. The same grouping distribution was obtained by MLVA. Genes encoding PVL were found in 13 isolates from clone A and in only one isolate from clone B. In total, eight people (88.9%) from the studied group harbored PVL-positive S. aureus isolates. Interestingly, only the two type A isolates that were negative for PVL were LukED positive. Moreover, most isolates (Ն80%) belonging to clone A were positive for alpha-hemolysin ( Discussion. During the last year, emergence and spread of virulent CA S. aureus clones have been a rising problem, constituting a now serious global health concern (9, 11). CA staphylococcal infections have been repeatedly associated with skin and soft tissue infections. Staphylococcal furunculosis can be seriously complicated if the infecting strain harbors genes for production of the PVL (8) . CA-MRSA strains carrying PVL have been described as a worldwide emergent problem, and also, PVL-positive MSSA strains have been already associated with staphylococcal skin and pulmonary infections (7, 10, 22) . Worryingly, cases of human-to-human transmission of PVLpositive MSSA occurring out of a family, which implies no transmission by family contact, have also been already described (3, 4) . The presence of the lukPV genes seems to be related to an increased likelihood of complications in children with S. aureus musculoskeletal infections and to the development of multiple furuncles with more-intense erythema in healthy young adults (12) . In our study, eight people were found to be infected by one PVL gene-positive MSSA clone. Members of this group had had relapsing episodes of skin infections, including furuncles, abscesses, and cellulitis, over 18 months.
Clustering of isolates showed total reproducibility when two types of analyses, i.e., PFGE and MLVA, were applied. In summary, out of all isolates (n ϭ 22), 15 isolates (68.2%) showed PFGE type A and MLVA type I, six isolates (27.3%) PFGE type B and MLVA type II, and one (4.5%) PFGE type C and MLVA type III. Interestingly, Fig. 1B shows that MLVA demonstrates the genetic difference existing between the sporadic PFGE clone C and the health concerning PFGE clone A. Most of the 15 type A isolates were recovered from infections (nine isolates [60%]), while four of the six type B isolates were considered colonization (two nasal and two pharyngeal colonization isolates [66.6%]) and the single type C isolate was The recovery of a PVL-positive clone (clone A) only from members of one family and their relatives who had had skin infections strongly suggests pathogenicity of this particular clone. To our knowledge, this is the third description of transmission of PVL-producing MSSA between members of a family and their relatives (1, 16) . Previous studies showed identical PFGE profiles in nasal and furuncle PVL-positive isolates from patients with skin infections (6) . Gene content respecting virulence factors was variable depending on the isolate. Overall, most isolates from clone A (Ն13 of 15 [Ն86%]) were positive for PVL; alpha-, beta-, and delta-hemolysins; laminin binding protein; and collagen binding protein, and caused double hemolysis when grown in blood agar plates. These isolates were negative for leukocidin E and D, gamma-hemolysin, a and b exfoliative toxins, fibrinogen binding protein, elastin binding protein, and A and B fibronectin binding factors. The two type A PVL-negative isolates were the only type A LukED-positive isolates. Staphylococcal bicomponent leukotoxins are exotoxins consisting of two nonassociated but synergic class S and class F proteins. In this family of toxins, different S and F protein combinations are encoded by distinct types of transferable genetic elements, e.g., phages or pathogenicity islands. As a consequence, different S. aureus isolates can show dissimilar toxin gene combinations even if they belong to the same clone. In the case of the analyzed isolates in this study, there was no single isolate carrying PVL and LukED; in contrast, only PVL-negative strains were LukED positive.
MLST Nowadays, ST152 is one of these epidemic PVL-positive CA-MRSA clones which has spread to several countries on various continents (5, 21) . Available data have brought to speculate that the PVL-positive clone ST152 originated in Africa and has migrated northwards through the center of Europe and acquired methicillin resistance (19) . This idea leads to the very interesting, not-yet-answered question about whether PVL-positive CA-MRSA clones acquired the PVL phage by strains with a methicillin resistance background or, conversely, through acquisition of the SCCmec element by strains with a PVL-positive background. This dichotomy occurs in the case of the herein-described clone, where ST152 isolates recovered in Tenerife are MSSA although ST152 globally distributed is known as an epidemic MRSA clone (5, 21) . Since the Canary Islands are very near the west coast of Africa (15 km), our finding of PVL-positive ST152 MSSA fits with the speculation of Ruimy et al. supposing a migration from Africa to Europe, where PVL-positive ST152 MSSA acquired methicillin resistance (19) . Not less interesting is that the worldwide spread of PVL-positive CA Staphylococcus aureus clones has been related to international travel. This means that the areas that constitute an international travel hub, as is the case of the Canary Islands, could constitute a source of dissemination of these clones, which reinforces the importance of the development of the kind of studies herein described.
